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PROBLEM TO BE SOLVED: To provide a high-performance semiconductor device 
using a TFT by a method, wherein a catalyst element utilized for the 
crystallization of silicon is removed effectively, and the thin film 
transistor (TFT) having superior electrical characteristics is made 
real izable. 

SOLUTION: A lateral growth region 107 is formed which utilizes a catalyst 
element for accelerating the crystallization of silicon, and thereafter the 
catalyst element is gettered to phosphorus-added regions 108 through a 
heating treatment. After that, a gate insulating film 113 is formed in such 
a way as to cover formed active layers 110 to 112. and thermal oxidizing 
process is performed in that state. As a result, while the abnormal growth 
of a metallic oxide film on the surfaces of the active layers is prevented, 
the interfacial characteristics between the active layers and the film 113 
can be made improved. 
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Abstract (Basic) : JP 11191628 A 

NOVELTY - The horizontal growth area (107) is formed using catalyst 
that promotes silicon crystallization on an amorphous silicon film. 
Gettering of the catalyst is carried out in phosphorus addition area 
(108) by heat processing. Gate insulating film (113) is formed to cover 
the barrier layers (110-112). 

DETAILED DESCRIPTION - Heat oxidation is carried out after 
formation of the gate insulating film. 

USE - For removal of catalyst used in manufacture of TFT used in 
electro-optical apparatus and electronic device. 

ADVANTAGE - Enables effective removal of catalyst. Prevents 
abnormal growth of metallic oxide within barrier layer by protecting it 
by insulating film. Improves electrical property of TFT. 

DESCRIPTION OF DRAWING - The figure shows format ion process of TFT. 
(107) Horizontal growth area: (108) Phosphorus addition area: (110-112) 
Barrier layers: (113) Gate insulating film. 
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^^mmr^ztx\ i^^ttL^\z^n^Jw.i'm±(D'^^ 

[0 0 7 3] !19 (A) }i*^%BflTf#bn^,^B^Btt£i 
^^.OCD^^^Bl^im^LX'^^BttLn-^mf^lX'^^^. Z(D 

m. .-oco^B^Biwti,isB^Btttc^^>c/o-fn;^?^'t^nTv^^ 

[0 0 7 4] fti!ET^n^'^tS!c0^s^a^w?:ia-<"c.7S 
Lfc^tCti (0 1 1 ) S-^ (2 0 0) ffiAii: 

fzf)^. ^n'6^mum\t^ty)X (i loi sii^-ri 
t\zt^. 

[0 0 7 5] tz^x\ m9 (A) 'zm^Lfzmz. s 
F^cs 11 1 1 1 mizt^Jt^t ^^'f'mfimmanx'^^ 

i). 1111} miZtiJt^-r^i^Tmt^t. 

^.^tC-aoT.^g0^BK^9J^L.-cii&iCl*ff®iC (1111 



[0 0 7 6 ] m9 (A) ;ca;i-cf&^?^coi..t;^ 

h(^X^^. HPo, H-:^^OfaB^S'X)raH^B®JCSLl::^r 
M.A.yjf)<'Siri^^Xh^. 

[0 0 7 7 ] ; IT ( 1 1 1 1 S!:^iSt-^t§i^.^i:S 

gr^o [gl9 (A) lZ^l^X^<M.^^'^^BtiL (±!l) 

0(1111 ®!c»ij;9''5f&r.^ti. ,l<l.,l^.^isB^alw 
(Tfl'J) (1 1 1} ffiic;c^ij;-r't)f§^.^(h^^7()^ 

fS.X^hoX'^^^. 

[0 0 7 8] zo:>'^^f6.-^Fsm'& (iEmz:f^¥BtiL%^')h% 

ig) i-^. f^a^ae-1^i-.ti>^>TS."^^-t)0^aa^ae,Tfii^T 

^tL^iz^'^^^x'^^B^i'imm^izm^'^n . 'ri^^axmrnz 

v^-^, f^l-T-n;S\ ^aa^alifril^i'.^T^a^af&rilSll'il 

[0 0 7 9] f^^S. t-^^X'Z'il^'7^mi^:r^n >'^LZl> 

0ig^. fti£'9'^n<^5BlS:ci-gM'Jtt;^v1i:<. ( 1 L 0) 
m-n^^-^^tU^Sil^X'^tUf^'-^fz. tzftL. zzx\tm 
9 (A) tiimr^rz't>\z I 1 1 11 ®:cA^j^;T^f&^ 
^g;?^'Jin^f^l-^j:^SB^ali^K^ L "Co 

[0 0 8 0] [219 (B) ^um\zmMix%.^:z. 
\zta'^^x^^\\x^^^mz. i^^B'&.wx'<t%'f-mt:^^i^''J]n 
rz3'iff)'^^^^mmxt^.^ z(D\^t^^x\t^m-t^ 

[0 0 8 1 ] fztzL. m^'z-^^%m<j)m^B'^rMm\z 
hm^ (B) ^ZThLtz'^r^M-^^^^t-^-vtr^. zn\t 

*:^^0^cO^ga^atta^S;:?^^T^a^aT^oi^±L::v^Cv^-1^: 

'Aztxh^. Lt^LT^f}^-^. i^mmm'r^^Bmimm 
^n:mM\z'&oxuWi\zT EMmM'^rzm^. ^^of^.^^ 

[0 0 3 2 ] $:iiiiiAn^lIl-^/t!S:;-::':d;. :^t*v0 9 0=^o 

{^m^^z'if^ h%^k±.) (D'ii^Bitm^z'^BB^^T'^r) 

iS^t14/1^'£otl. [19 (B) \Z^sLfz'mU^'^-^^''t% 

E^-o^i^ztf^^xt^^t^-^rz. zj)^t--^h^^^^^ 

t6.^^^m^mX^^t^?L^0. 
[0 0 8 3] ^X\Z. *^%GfloS5a^a'i4l|^31^:'ar^[5] 

0 (A) \zi^m^m<^'^^Bmimm-^Rm^t:.nr'^^ 

^/f/^^->^^L. HI 1 0 (B) ;C##i:Lr:c.*'-''^fii 
[0 0 8 4] "^--fi. [110 fA) . (B) ii'it--^-^!!?. 
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[0 0 8 5] HI 0 (A) COii^. (1 10) A»{C*t 

(110) WT^^ c/^^smT)^ (110} srs^) z 

[0 0 8 7] miO (B) JCiKtli^-ISEI/T/^^ 

is 7 > ^LlZici^ L T 'v ^ ^ C > .^<^lgT-§ ^ . HP^ , 

[1101 ®i:i?!^'7)S/7iit7)^B^a/^<T^M'iiCfi?i-r^ci: 

[0 0 8 8] inbi7:>«S^;^^St-fllfC. *^%0^c7^^B^a 
^^Mm\t^iz±Xco^^^BiiLf)^^^ (110) Bicffif^ 

±) (^^B^BliT:?^ (110} ®i:SHf^LT'.^;^^v^(Eo, gl 
10 (A) <Dmr^'Z=f'i^MijT/^^-y^'i^^^t'<tx^ 

[0 0 8 9] u^. i^mn^'o'^t■nm^i'n\m^'Ik^ 

^B^^mm^z-D^^rsii^ttm^wihLrz. m'£:mx\tr 

[0 0 9 0] 
[Sil] 

[0 0 9 1] Xm\BiSr(r)'^^lZ^^t. (2 2 0} (Cffl 
^^f^t;-^ (^li. (110} Si^ffiT^-S) 

fe^<'in, m'^i^^^z (110} ffi/j^'^Ai^iEf^T^ 

0. Ef^it^tSO. 7Sl± mmmiZitO. 91^±) T 
[0 0 9 2] J£i±iI/^LT^/"ciiO. *^%03(75SB^tt 

m^m(^^^it^Mm\t±<i^L^^^^'^i^mx$>^tt 
[0 0 9 3] ^ihmA^<m±co^r^'^^mm^^L<msL 

(Continuous Grain silicon : CGS) t^A.X^^^^. 

[0 0 9 4] f^^. nmmi(^^^z^^mn(D^'^i^M 

m^mf^t ^IZ^ fz o T.^B%{t rSa?]^ ± C07as T (7) 7 r 
-;UXg (HI (E) lC.T:-rX@) ^?TOl<i:^i, 

n\^(Dxm{mizi^^\zmj]x^^. ^<Dwizx>^^xm. 

[0 0 9 5112111 (A) \t%mmiiz'{it'DXi^^^ri 
rz'^^^^mm^ i o 0 77{g(ci£;^L;tTEM^«i:^ 
'^^mp^iz'<tJhammxm'^^-iii^-^^iz&mr 



mtmm±mz'o^.^xm^^ztxAn. xrHsSc^ii'o 
\zr^z>\'^mikX'<tmmx^^f)K ^K9<]i:ir'c!>I. 

[0 0 9 6] EP^. gll 1 (A) 'z^.r:i^^BmiMm 
g (cf^ 0 v ^ rz^ . m:h^B ^ fz '<tnnm ',z^^^^b > i. 

[0 0 9 7] HI 1 (B) Vila 1 (C) {CiKL/t 

yy9'} > "fxm^x^'i^T L rz^n.^.x<7)^sFBmi^m 

0 07i{S'z&XLrzTE\mMxA^. '^^Bmp^ 
(a-v^gi^^c:a'.-^§r//i^i'ir] > k^x h^^tcgaL^^M 

Z(7)mf<s.xm^lEtLX->'} 3>'^^Bi^Tm fS 
^M^faJili;? ^ ^ ii o T V i ^ fS^ i^fifi T ^ ^ p^' . ic ii .1; 

[0 0 9 3] I^fSi:. mi 1 (A) h (B) 
li ^ '0 iS I c V -^^l ^ ^ T 51 ^ (-5: 1 ^ ^ PiB-Stico ^ 

[0 0 9 9] z^mmit. is^Bmmmf)^mmt^n^ 

[0 10 0] ^fz. ±ti^mK'<f^^Bitis^fS.^m^^imf^ 
{R^^iz'it TOfl-iioor) xm^^m^tfoztxx^ 

ZtXXmf)^'^mr^tl^o'E:y')lh^^X'^^a. 

[0 10 1] ^r^^mimmtTmmtr^^mm^m:z 

^n^Mm^^^^^'^^Bmmmiz'^f^Lrzfmx'.t. 
mi^my)^^(%Si^n^miz^^'^izi^^r6.Jt^fif)<r^F^^^^ 

[0 10 2] z(o^\zo^^x. mi 2^mi^xmnr 

5. 1211 2 (A) ;i^5p^aftX®?gOf^a^attS^M:Cn^^^ 

<>^MM't^lX\^^o ^'f. Sl^ (t 1 ) X'^^BBittl 

nrz!^^'\i^Mm\ti'^Bm?n'\ (a) ^mx'MiML^x}^^ 

[0 10 3] ---C11112 (B) ;c.^rots;i'?r^KBr«i 
(a) \z$>^moii^M^BmrMmxh''). io;5S«. i 

1 ^i-^^ttS^Ii-C^^o .^gB^attS^fll 1 li: 

<, ^-n;5^i^ia>.ii^T^^coii[^X!^iH^^£'^'C".^^ 

[0 10 4] HP^, ,?iIg^IiS^C0M(C^o-r^l-:5'jibn 

fi,^a^atti$^fli 1 1 1 0 < . ■ 

^\'o^W'')j:(:^fiUc^^ti{z^nxmmxm'^^n \<l :f -^"^ 
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(B) {z^.Lrzmr<^ikmtf^^(Dr^^o r<?^«sgii'J 

' >{ZJ;:^fy$^'}>yxm ( 600-650 Xl) Wrt^tirz 
[0 10 6] ^LX^<7)?t. 11 I 2 (A) IC.T^-ri^iCfi 

^ " [0-10 8-] 3^bT-X[Jfi.fi«7-H»Xf§^^^7ro> 

^Pb^ (a) tWiU^^Jit. StS I 0 i:T--il.?gco?5B^a 

;:£or^v^^,^.T^^^o (12112 (C) ) 
[0 10 9] Z(Dmz'Sm^r)'^^^^t%^l 0\znLX 

[0 110] r^^. m 1 2 (A) x\m^B\\:T.mk\z'^ 
[0 111] c^LT?#bn/::.igB^Btt^^ii (di 1 

(A) ) \t. ,^B^B{tXS!cSL/::7aiSa.±-C0^5a3^ 

nom(r)'^^B'&^mm mi i (B) ) :c*^-<Tf&S:{: 
[0 112] z(nxwB^<j^^\tn=^7.}d>^m'7t^ (El 

ectron Spin Resonance : ESR) '.CJ: o TX t: >SJS 
5xi0l'spins/cra3 i^T mt.L<\t 3xjoi'spins/cni 

[0 113] [TFTc7)€^#tt'-r«i-r^5ai.: 

WTft S L T F T l^m^Ss^B V 'J n > ^ffl 'v M O 3 F 

T F T b \t'X \Z^^\^r6. X- 9 f)^^ -btlX'^^^o 
[0 114] ( 1) TFT^X-r -y^V^tttg (T>/ 

X 5 ^M^^cn<. N ^ V t-;b?l T F T toct L^" P ^ r il^ 
SITF Tii^iCbO-lOOraV/decade (f^^S<]!Cli60~85(nV 
/decade ) ^'i^o v^o 



(2) TFTcofjftiSJS^^gfii.^^^Sfrxiir^f^'fjIS 
(^FE^ N^r t^ilST FTX lOO-'2SOcm-.'''Vs 
(f^aS<]!Cti l2O-'20Ocni2/Vs ) . P ^ r '1^21 T F T 

TSO^-^OOcinVVs (f-^.^a^!Cl-^ l00~150cniVvs ) 

(3) TFT(7)llEi/]#E^f&fi>"ci:^L^:Wi1|l± (\- 

[0 1 1 5] Jii±(?:>f5;c, fi5:)Tfgn/iA< ■y^> 

[0 116] C0^^*"ii;cF>.iT^ai.: :^^tm<j) 
^^m^mm^nm l Tf^si l /tr f t ^rf^^s l 

U - ^ > t d: C M ( 3 S il ^ >1i: -i) - Y > ^ N - ^ [HJ :4 -r ^ 

=0 CO iS S 0# Pal =^ :t< ^ o CO i c f 1 1 ffl 5 n ^ , ^ ; r f€ ffl L " 
' J > y ^ -> u - ^ CO fg 55 ■; ; X :o ■; c .1; T ^ -i) 0 

S SC : 9 P5 . 

T F T'^y < h-T;g.lilill^O§i,f? : ^Onm^l^oOnm . 
T FT^y< hfi : 0. 6 - m 
[0 117] ;cOU >y7r-> U-^lIJcoT^^gJl^S^ 
S:^fi'ei. 04GH z co^mil^aJ^C-rl^^ 

eg ^ X 7 h U > X 5^ f-^^ L Taftll?;^ SSC r "SIS L /"t . 
^CO^^, yi' h^BSMcOfli/f 30nni. 0. 
m. liimESV, 0Sc7)->7 hUvX>7(Hl?liC 

4ov^TSjftJ^?SSclOO MHz ^ffitf/^;tX.i^7#bn/c. 

[0 118] y^h^Wa,'} >y->U'-^-7D:^r^"^7 

V X- 5^ O m S 6 ^] ^i: - '37 : . * % CO T F T .i? ^' ^ ^iS B^B X 
U 3>^ft|fflL/'t I G F ET:c[Ztgi[T^, < ii^S.l 

[0 119] rTFTJ$tti:CG5cop>^^fM:cr>.l-^-'5r7a 

±i£cOtS/l£fin.-^cTFTi#tt,^3"[H]?4i$-!4ii, TF 
T OrStt® tLX. '^WB%tL%\Z ^ T^5s^Bf§i^ ^lil^L'ft 

^ WT ^ *#f*;WIi ^ f 'Jffl L T ^ ^ :c ^ ^ > 1 5 n^' ^ 
^coafi{:oc*^Ti':J.7':c-%^To, 

[0 12 0] iga^Blu-^;C-tott<):r^B^B^&7-^^il^rL-[4v^. ^ 

'Characterization of High-Efficiency Cast-Si Sola 
r Cell Wafers hy MBIC Measurement : Ryuichi Shitnok 
awa and Yuiaka Hayashi. Japanese Journal of Applie 
d Physics vol. 27. No. 3. pp. 751-75S, 1988: \ZW^^ 
t\fz ''Planar boundary. Xy)^. 

[0 12 1] umx\z^ri\t. ^m-\mw'^z\t \ i i 

1 } Jl^BttL"^. (111! fil^l^fi. [ 2 2 I i sZh^bS 
(2 2 11 twist l5#.1;i:\^^'^^no. l.o^rs* 

nWitn%m^zr-\^^x%^'^\^o'm^^i^'o. 
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CO 1 2 2] mz ( I 1 L 1 JXFBtiT^tZ3C0m4tL 
CO 1 2 5] fi£oT, gl9 (A) (^DT E M^^KiC.^etX 

^xh^t'^Wj'^zm^r^z.tf^^xt^. 

C0 12 6]A^^> 0 = 38. 9 ^ O&f lcm 9C0*ti^;S 
B::^e;o^'«S& {1101 T*MoTf.^^-^bC^. iZI^H 

n^ztx\tt^^^. 

CO 1 2 8] wlT. *®%0S(7D4^Wf*JiM^ 177 5 ^ 
(giCffi^L/tiTEM^a (StiIiffS) SHIS (A) \Z 

CO 1 2 9] 11 1 3 (A) T^SS-r-^t'^iw-n/iit/IiE 
xm^-Wz^t^^x^^^^.X^^o CtltiiEfplttCOfH] 

C 0 1 3 0 ] a£3fe(7^fi^fi#.'J -> U >Si*: l TJ 5 

=p(g{c5£^L/cTEM'^K mmtm ^mi2 (b) 

5j^tit£'otibiC,^.IiT^^7)=*^-C:JDiO, il 1 3 (A) 

t* t$;i:^rS]ft(75 ^ > ^ tisiiST 1 v ^ , zn\ti^ 

;ibtl'5o 

CO 1 3 1 ] ^rc. n 1 3 cfii-oiim^B^ia^Ta^ 

Lfcii^i?)TEM?g^ll 1 4 1CiK-ro ^/i, 11144^ 
ir^Di^TPoint 1^3 0 7JfSiCi£;^L/::?Ke:gl 1 5 
(A) ;c/ 2 0 077(gicS£;^L/1:¥S<r!ll 5 (B) \Z 



tkTo /-io, mis (A) (^;c4o:iTizgft-c=(a^n/::M 
mmio (B) Mffl^^t--i), ^/"c. Point i;c^;t^ 

(C) tCiKf. 

CO 13 2] Point I > ^ < fHl^fr-CPoint 2 

iiPoini 3^K^L/'-. Point 2 -^OigS^^-l-ra I 6 

(A) , Hie (B) , El 1 6 (C) iC. Point 27)^ 
^J^^^m 1 7 (A) . 13 I 7 (B) . m 1 7 (C) ;I 

CO 1 3 3] Ztlbv^S^^s^;o^b. fi.t<?)Sa^a?w^;c 
OiSL, TFT^f^lJ-r^) ^ C + ^"^iiT V ^ 51 :i .Ti ' 

CO 1 3 4] c^jsij'] 2 ; i^%mmx\t%m^\ i iii'^s 
-D^^xm^^^'^^ximr^. w^u^\z\t^f^w-'^ 1 

3 0 6 5 2 ^i^lgo^ffifjtj L ^oj'^'J^ 

CO 13 5] H5^SfS8 0 1 coi:i- 200niii/f 

fbS^MS 0 2 ^^fMT^o ^LT. ^^0±;Z4^a^aKHi 
?gSi8 0 3 ^ME^C VD?£iCct 0 75ninOi5$ ;CffMT 
^LT. Mfif^ff'^lOppm y y /^^at:i^iS- 
;i/^wii8 0 4^ffM'r^o cms (a) ) 

CO 1 3 6] 'Jk^.z. mx: i9#rBio7K^aiLoo?t, 5no 

r 49#r0l(7DJa^5!lil^?Tv^ ^a^u'&.limm^ 0 5^f# 
oTt;^!/^ CiaS CB) ) 

c 0 1 3 7 ] zoL xm^B^^mm 8 0 5 tm -^'^nrz 

U >{C,^^y-y ^'J >:7'Xg^fT9/z5i)C0*e.lSM8 
Oe^Tf^lST^, $^/M'iT!i-ie.l^Ji8 0 6 i:LT7 7 

CO 1 3 8] mti^nm) 8 o 6 .citrggc 

'J >'^j!japli^3 0 7 ^ffMT^, $^ffitT'lT'tt7'7 XT 
K-ti>yi£{C<:to-C'J >i^w^DpI^8 0 7 ^^M"r^ 

•C0 13 9]^LT. U >i^.l]PpIi^8 0 7 $ffML/-t 
U >^.J0?Ii§Sc3 0 7 ;cf^®Jc-^o (y>y ^'J > /cit 
^t.^ Z-S LT--y 'rJ!./i)<^>.^o:< iitj 2x lO^ "atoras/cin 

CO 14 0] ]^Xh<T)'^\ZLXm^7t^<T)'f 'j9'\y y'T. 
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ffiS^3I<73.^*ffl'viT/Stt)l3 0 9-8 L l*ff^f^L. 
(US (E) ) 

[0 L 4 1] SfelS 0 9-8 11 ^y-f hSi&,*tSi8 1 

[0 14 2] <;j.±:<Dmiz. ^m^BMitmrnnM^i^Fmn 

0 1/ ^ T t) iiffl T ^ C > dJ S§ -1) 0 

[0143] fMmm 3 ] *iij5e^)T«iiflg9?ii nzn-^^ 
[0 14 4] :^mmm<r)mf^tr^i^^, ^t-hs4o 

liiLTSiOo: 52.5. Al903:26. 5, MgO:ll. 9. Ti09:ll. 

[0 14 5] -A'.z. '^^mitiivx(/)^^. mmRtmim 
(c^pt L TSliM tLxm.^Lo^ ^mf^^kmt 402* 

J^fiXT^. *ll3SS«ITIiBXM;^'Xi:Li:>v> (SiH4) 
iS^ftS^ (N90)*ffli-^/ii)Sffi»icvDft;c<i:>3i!ft 

[0 14 6] C<7)li^. fiKMfiitfS 800-850 "C 

SiH4 : 10~30scciD. N2O : 300~900sccin >T5, S 
tz. lS.^-~Kti'<t 0. 5~l.0lorr ttn'<tP<'^\ 
[0 14 7] St. fiZmi1:^tlT'yy>t-mitmM 
(N20)X}i-i[fl:gS(N0)*ffll.^nti 600-650 x:(r>i^ 

SJt^E^'lti 0. l-l. Otorr .iL. ■^n^ncnii'T.m 
ltJSiH4: lO-SOscci, NOo XSiNO : 300-900sccni > 

[0 14 8] *^3Sf|C7)ii^. il^ff»iC VDi£!Cj:!0^ 

fkSfts^ii *ff^«-r ^ Ac * . ^B^ait fly 7. <D±mf}^m 

[0 14 9] ^tz. !iZmfi:^^%fi^h<ntlr^ztX' 

hX't^. J5tM+fXi:LT40~50sccniO->'i7 
a-.J!/->5> (SiH2Cl2)i: 200-250sccni i75 7>^:n7 

(NH3)>«:ffll'V 5t3i?ajg* 750-800 r. gJt^E:'!* 
0. 1-0. oiorr iTtXli^l.^ 

[0 15 0] Sft,^^SSii:^7X(S5i-cOjjittii*IS±-r^ 
!: (J S ji;S*fe.SSST ^. o :^ <■ ^ <7) t T F T Tit 

mtLx;tTf^^X'$i-:>rz. LA^LUf}^^, ^mmnx 
\t^^Bitfiy^<n'Pu < t ti^^RLmmz^its^mm 
tmiii $ n ^ CO TSfta^iscoct ^7 f)^m'si<r> .asT ffljs 



[0151] *:gi51!i?i]c;5tg)i£-c!S^}50i| I !CS L, 7 > 
T-Y 7'-? h ij XSIS*-f^^-r^iCS>f--3T^fffi.^i:f3 7 

WJj;-r5 7i7f- < 7 -7 h U ^ XSfS*{^-l{-ro 1 i:.^<Hf 

[0152] cgi,?Sf?ii 4 ] nmn i -eis v-r h i i 

[0 15 3] t'i- vnM'-'.XT'.i 

^ztf)<mt.t ^mmxitfi hnmt i t 2 n 

[0 1 5 4] 7)Vl-^L.^-£.iti^tr^m\^x:'r^ K 
n.mtLXMWit^^^\Z\t, *:%afl#>>!I=t:^^*Rl¥ 
7-l35318^1>|giCl2-«$-n/--?jri'r|i|ffl-r^ i-^<'.}> 1^1 

[0 15 5] *1lyj2<5i)COtlicy'r l-tlSiLT-)!. 
^ S !■ S T J 1. ~ r ^ * £ ,!5t ^i- > r ^ TO -r ffl ■ > ^ 1 
t T-S,^f6McO /h 5 V i y Y h iH,|g *ffM-r ^ C i: 51 ^ 
two, iSS^ilJt^il'. >7 j7 X -C 7 7 h >J ^ XSR-rf'^ 

[0 15 6] titd, ^n]^m'it%mm-i, z^im^t-^ 

[0 15 7] [11/1^0115; %n&m i;i.fev^T. rSil.l* 
!CTFTC0L*vWt5J± (Vth) *:i&)tai-r^fc!-^O^siE 

SiB#(Ci^»DT^ 2 i *o i:* ^ .'j^', < h ±o - r 'T^ 

JfM Bti T n fsiBt 35. J)D L T o ^< ^ ^ 

[0 15 8] fi5tBiB#W51-:ci^aat-^i^&!rii. f T> -f 
>7'7>x-i^ a >;£s,"z!i7 7X7 h*- f > -yiilli 

(TD^Sii. G»lx.;j*X T F T > P T F T i c^fiSn-^^T'^ie 
ft) *: S-'S b -tt ^ i '. > -3 /t: a ;C iMiRS^] ,1;^,/]Dr)^' 

[0 15 9] ^fz. ■^Mr^T-W^7tmblX\t. \'ih 

[0 16 0] *g|5Sffi|!5:5l.5is^'l 1 - 3 f^?fnt i: M 
a t5 tt -s> 1 i: n*' 5> o , 
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[0161] mmi 6 ] ^mm i ^ft^^t^mm 2 ',z^. 

[0 16 2] -^oii^, sfei(7)s©^.^eM (mt^ 
<Dhx^mtiL^^n^x\'^^m<r)nm{\LBimm^m 
[0 16 3] ^LT, -B. ui'mimm^i:Lrzik\z 

[0 16 4] mmmi} ^m&mx\t. 03 (o 
mi%\tmmT?T^''m\Lx \75[w.z^XLrz 

[0 1 6 5] 1 SJC.T^LfcTEM^Kti. H L 9 
(A) iC.T^Tli^TFTi7:)±®[ll^A-A' X^^tl^ 
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